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S U M M A R Y
Objectives: The purpose of this study is to present the ‘chronic’ or ‘persistent’ form of hookworm-related
cutaneous larva migrans.
Methods: From 1998 to 2011, 13 patients were seen in our department with clinically typical
hookworm-related cutaneous larva migrans that had been present for more than 5 months and that,
because of the absence of pruritus, had never been treated.
Results: The duration of hookworm-related cutaneous larva migrans ranged from 5 to 14 months (mean
7.8 months) in these 13 patients (10 males and three females, aged 23–55 years). The infestation was
acquired in Brazil (three patients), Jamaica (three patients), Mexico (two patients), Tanzania (two
patients), Thailand (two patients), and Martinique (one patient). The infestation was located on the feet
in 10 patients; one of these patients also presented tracks on the back and another presented tracks on a
knee. The chest (two patients) and thigh (two patients) were also involved. All patients presented with
clinically typical hookworm-related cutaneous larva migrans: seven patients had one track and six
patients had two tracks. Laboratory and instrumental examinations were within the normal range or
negative. Histopathological examination revealed edema in the papillary and upper dermis, and a
perivascular and perifollicular inﬁltrate in the upper dermis, consisting mainly of lymphocytes and
eosinophils. No larvae were detected.
Conclusions: This can be considered the ‘chronic’ or ‘persistent’ form of hookworm-related cutaneous
larva migrans. Some pathogenetic hypotheses are suggested.
 2012 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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jou r nal h o mep ag e: w ww .e lsev ier . co m / loc ate / i j id1. Introduction
Hookworm-related cutaneous larva migrans (HrCLM) is an
infestation caused by penetration and migration in the epidermis
of the larvae of nematodes. Ancylostoma braziliense and Ancylos-
toma caninum are the species most frequently involved.1
HrCLM is characterized by slightly raised and erythematous
tracks. These may be single or multiple, linear or, more often,
serpiginous, ramiﬁed and intertwined. The length of tracks is
extremely variable, sometimes up to many centimeters, and the
width ranges from 2 to 4 mm. Tracks are very often accompanied
by pruritus.1 HrCLM is a self-limiting disease with a normal
duration of 2–8 weeks.1 With speciﬁc therapy, complete remission
is observed within 1 week.1
To date, little has been published on the natural course of
HrCLM.2,3 Questions remain: If this infestation is not treated, how
long can the larvae survive? And, therefore, how long can HrCLM
persist without therapy?* Corresponding author. Tel.: +39 02 55035109; fax: +39 02 50320779.
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http://dx.doi.org/10.1016/j.ijid.2012.11.002In recent years, we had the rare opportunity to observe 13
patients with clinically typical HrCLM that had been present for
more than 5 months (‘chronic’ or ‘persistent’ HrCLM) and that,
because of the absence of pruritus, had never been treated.
2. Patients and methods
All patients were seen from 1998 to 2011. Data on race, sex, age,
country of infestation, location, morphology of the lesions, and
severity of pruritus were collected. HrCLM was diagnosed by
means of history and clinical picture. All patients were subjected to
laboratory tests (including complete blood count, tests for
inﬂammation, total IgE, and copro-parasitological examinations)
and chest X-ray. Six patients were biopsied for histopathological
examination.
3. Results
The case list consisted of 13 Caucasian patients: 10 males and
three females, aged 23–55 years, with a mean age of 32.6 years.
This group was identiﬁed from among a group of approximatelyses. Published by Elsevier Ltd. All rights reserved.
Figure 1. Typical tracks of hookworm-related cutaneous larva migrans on the left
buttock.
Table 1
Patient characteristics
Patient sex,
age (years)
Country of
infestation
Localization Duration,
months
M, 37 Jamaica Back, buttocks, left foot 14
M, 29 Tanzania Feet 12
M, 26 Brazil Left foot 10
M, 41 Mexico Right foot 9
M, 36 Brazil Right foot 8
M, 55 Mexico Feet 8
F, 25 Thailand Left thigh 8
M, 23 Brazil Chest, right thigh 6
M, 29 Jamaica Right foot 6
M, 30 Jamaica Right knee, feet 6
F, 39 Martinique Left chest 5
M, 28 Tanzania Feet 5
F, 26 Thailand Right foot 5
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department during the same time-period.
All patients had been tourists: the infestation was acquired in
Brazil (three patients), Jamaica (three patients), Mexico (two
patients), Tanzania (two patients), Thailand (two patients), and
Martinique (one patient). No patient was treated before our
examination. The duration of the lesions ranged from 5 to 14
months (mean 7.8 months).
The infestation was located on the feet in 10 patients; one of
these patients also presented tracks on the back and another
presented tracks on a knee. The chest (two patients) and thigh (two
patients) were also involved. All patients presented with clinically
typical HrCLM (Figures 1 and 2): seven patients had one track and
six patients had two tracks. Patient characteristics are reported in
Table 1.
Pruritus was absent or very mild in all patients. No systemic
symptoms or signs (e.g., urticaria, cough, abdominal pain, and
diarrhea) were reported or observed.
Laboratory and instrumental examinations were within the
normal range or negative. In particular, the eosinophil count was
normal in all patients. Results of histopathological examinations
were non-speciﬁc and revealed edema in the papillary and upper
dermis, and a perivascular and perifollicular inﬁltrate in the upper
dermis consisting mainly of lymphocytes and eosinophils. No
larvae were detected.
All patients were successfully treated with oral albendazole
(400 mg/day for 7 days). However two courses were necessary inFigure 2. Typical track of chronic hookworm-related cutaneous larva migrans on
the right thigh.three of the 13 patients (23%). The minimum follow-up was 6
months.
4. Discussion
As previously mentioned, little is known about the natural
clinical course of HrCLM. This is likely due to the fact that patients
are treated early because of pruritus. In a study of a group of 60
patients with HrCLM, 59 (98%) reported pruritus.4 Similar results
were reported in another study: 61 out of 62 patients with
pruritus.5 Pruritus is often very severe5–8 and can cause insom-
nia,5,8 the latter being present in 31.2%6 to 84%5 of patients. Itching
may be caused by movements of the larvae in the epidermis as well
as by their release of proinﬂammatory enzymes, such as
hyaluronidase and metalloprotease.1 In all our patients, pruritus
was absent or very mild: hence the consultation with a physician,
for the ﬁrst time, after a period ranging from 5 to 14 months.
Loewenthal,2 in a study on 40 South African patients, observed
that after 4 weeks, 13% of the larvae had died; after 8, 12, and 16
weeks, 33%, 52%, and 68% of the larvae had died, respectively. Forty
weeks later, 3% of the larvae were still viable, and one larva
persisted up to 55 weeks.
Katz et al.,3 in a study on 26 patients, observed complete
spontaneous remission in three patients (12%) after 1 week, in six
(24%) after 2 weeks, in eight (32%) after 3 weeks, and in nine (36%)
after 4 weeks. The same authors observed that patients with fewer
than ﬁve tracks healed in 3–4 weeks, while patients with more
than ﬁve tracks healed in more than 4 weeks.
According to some authors,9 the mean duration of HrCLM is 8
weeks, with a range of 1–104 weeks. However, cases have been
published in which HrCLM lasted 6,10 8,11 9,12 and 22 months,13
and even 5 years.14 The latter is the case of HrCLM with the longest
duration.
Richey et al.13 and Miller et al.,15 by means of histopathological
observations, suggested that the very long duration of HrCLM in
some patients might be due to the location of the larvae in the hair
follicle. Here, the larvae can live indeﬁnitely in a condition of
quiescence.
A cool and dry climate can lengthen the lifespan of larvae.11,16
Furthermore, heat can stimulate larval movements.11,16 Two
epidemiological studies, the ﬁrst carried out in an urban
neighborhood in Fortaleza and the second in the rural village of
Feliz Deserto, both in northeastern Brazil, showed that the
prevalence of HrCLM is signiﬁcantly higher in the rainy sea-
son.5,6,17 This higher prevalence might be due to the longer survival
of larvae in the ground. All our patients lived in Milan (northern
Italy) or on the outskirts of Milan, where the climate is cold from
November until March.
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HrCLM in atopic patients is characterized clinically by very
inﬂammatory tracks and severe pruritus.
Finally, it is also possible that HrCLM characterized by a long
duration may be caused by unknown species of Ancylostoma.
However, in the case described by Miller et al.,15 it was
demonstrated that the etiological agent was Ancylostoma caninum.
Also in the case reported by Richey et al.13 the responsible agent
was an Ancylostoma species.
In conclusion, our personal experience supports the existence of
a clinically typical HrCLM that is characterized by the absence of
pruritus and that can persist for several months. We agree with
Richey et al.,13 who named this variety of HrCLM ‘chronic’ or
‘persistent’. Travelers should be aware of the risks of HrCLM when
travelling in countries where this infestation is endemic.
Conﬂict of interest: We have no competing interests to declare.
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